Shell Gap Reduction In Exotic N = 17 Nuclei
Ne in inverse kinematics on a 1 mm thick solid cryogenic deuterium target [5] . The ejectiles were detected and identified with the VAMOS magnetic spectrometer [6] . Due to the large momentum acceptance and the inverse kinematics, not only 27 Ne was transmitted, but others ejectiles simultaneously observed in the focal plane from others reaction channels like (d,d') or (d,t). A complete identification was obtained with usual combinations of time of flight, energy loss and transverse position in the focal plane ( fig.1 ). Due to the target thickness, the recoiling protons emitted at backward angles in the lab frame were not measured.
In coincidence, the emitted photons were measured with part of the EXOGAM spectrometer in a compact geometry around the target. We used 11 clovers, placed at distances varying from 11 to 17 cm from the center of the target in three different rings depending on the polar angles θ = 45, 90 and 135 degrees in the laboratory frame. The intrinsic resolution of the whole system was measured to be 2.6 keV (FWHM) at 1332 keV, and the photopeak efficiency was estimated to be 4.8 %. As the reaction vertex in the target is not reconstructed, only a mean value of the relative velocity β = v/c may be used. For 27 Ne and the (d,p) channel, a mean value β = 0.105 was adopted, for which the measured energies are equally well corrected for the Ge detectors at backward and forward angles. Below the neutron emission threshold S 1n = 1430 (110) keV, two transitions are observed at 765 and 885 keV on the Doppler-corrected spectrum ( fig.2b) . Within the limited statistics, we did not observe any coincidence between these transitions. Due to the low S 1n value, it is the most likely that these transitions directly connect two excited states to the ground state as shown on fig.3 . We did not observe a strong evidence for a transition at 120 keV over the background, connecting the 885 keV state to the 765 keV state. An upper limit of 20% was deduced for the branching ratio τ of such a transition, compared to the direct decay to the ground state. Finally, that transition was observed in a recent knock-out experiment done at MSU with a 28 Ne beam, which validates the proposed scheme on fig.3 (left part) . On the right part are shown the predictions of the USD shell model [7] for the positive parity states of 27 Ne. Only one positive parity state is predicted below the neutron threshold, with spin 1/2 + . The two experimental levels are consistent with that state, so that one of them might be a negative parity state. fig.3 To go further, we performed calculations with the code FRESCO using the CDCC (Continuum Discretized Coupled Channels), CRC(Coupled Reaction Channels) and CC (Coupled Channels) formalism [8] , taking into account the deuteron break-up. The results are in good agreement with the experimental values seen in table 1 with a large spectroscopic factor for the 765 keV state, whatever the transferred angular momentum may be (∆ℓ= 1 or 3). Due to the large uncertainties, no direct assignment was done for ∆ℓ. 
